The role of calcium in synaptic plasticity and motor learning in the cerebellar cortex.
The cerebellum is important for motor coordination, as well as motor learning and memories. Learning is believed to occur in the cerebellar cortex, in the form of synaptic plasticity. Central to motor learning theory are Purkinje cells (PCs), which are the sole output neurons of the cerebellar cortex. Motor memories are postulated to be stored in the form of long-term depression (LTD) at parallel fiber synapses with PCs, once thought to be the only plastic synapse in the cerebellar cortex. However, in the past few decades many studies have demonstrated that several other synapses in the cerebellar cortex are indeed plastic, and that LTD or long-term potentiation at these various synapses could affect the overall output signal of PCs from the cerebellar cortex. Almost all of these forms of synaptic plasticity are dependent on calcium to some extent. In the current review we discuss various types of synaptic plasticity in the cerebellar cortex and the role of calcium in these forms of plasticity.